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Abstract of JP1 0004961 
PROBLEM TO BE SOLVED: To obtain the 
subject new enzyme, having activities without 
being affected by manganese, calcium or ions 
thereof and useful for efficiently mass- 
producing N-acetylneuraminic acid which is a 
raw material for medicines in a neutral region. 
SOLUTION: This new N-acetylneuraminic acid 
synthase has catalyst activities without being 
affected by manganese, calcium or ions 
thereof and is capable of catalyzing a reaction 
for producing N-acetylneuraminic acid 
represented by formula III from N- 
acetylmannosamine represented by formula I 
and phosphoenolpyruvic acid represented by 
formula II and useful for efficiently mass- 
producing the N-acetylneuraminic acid which 
is a raw material for medicines in a neutral 
region. The enzyme is obtained by culturing 
Escherichia coli K1 (ATCC 23511) capable of 
producing the N-acetylneuraminic acid 
synthase in a culture medium under conditions 
of 37 deg.C according to the shaking culture 
and then collecting the resultant product from 
the cultured product. 
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-r-t^y^f 7 5 yiSS/y?— b\ 

[11*312] ^^^^ioTSi^vStt^S^n 

t timber mmm hesjcon -r-b^y 4 

7$yiSyy?— b*. 

coN-r-ti-^y-f 7 s ygyy b'„ 
[19*314 ] i ;i£3 

36»tE*»N-T-fef-;py>f 5 5 >Wi/>9~ b*. 
[M*8 5 J fff#il 1 7^4 avvftawaBttaN -T 

^>v;4y$>wsv9-*£i%mt Lxm^&zb 

[000 1] 

iVJ4?*ymi/y?-*E, RVZHZm^tZbZft 

St t S N - 7-b f-;^ 4 7 5 y g^SJi* 

6. 

[0 0 0 2] #&HH(7)N-7-b^y-r 7$y§?:/y? 
—b'li, *<9«vStt#-?y#y. #7l^-fc.fcL<tt 

-T . t fc-e<G$stta*x* u y $ >mwm (edt 

[0003] 

[«*«a«] N-r-fe^y-f^s^ti. **>is* 
mt/m^m^x. B*£Mmhe>mmtix&BZ 

5 >®**&k&t i tubnmmfttfftbtix zxb 

Sift, Sgl=aafflWr®iffi^«4*«*ft4>^T^6 
[0 0 04] frfr&N-7-k7-JUJ4 7$yW&&m&) 

izwmtmmifmtix. N-r-b^y-f 

hem. Int. Ed. Engl.. 30, 827-828 (1991)] . RtfN 

T-bf-zk/yvrnfs y#^N -r-bf-zw 4 5 $ yl^. 
«oca**«2 8%i:fi<, *fciMw*iS4, nasttm 

[ooo5] bzbx\ m* 1 ), N-r*f-/py>f5 



$yg?xy?~b (EC 4.1.3.19) Wfiqte&^&iVC^ 

dcoN-r-fe^y^7$yi?i/y^— n- 
7-b f-^v y y ^ $ y i: ***x y-/pe n> t'yKi: a* 

[0006] trtrimmt* *&wsKz<?)BU6iim 

-fe^/Py 4 5 5 y»<0B3R«ieSfc*ffl-C* tb%tb 
[0007] Lfr l%#t> . TfioJt <9^C N - 

r-t^y-f ^syigvy^— bfi, ara^o-src* 

m&frt>&mmmtixt5t>-f, zcoxmmmn 

mL\ib*tl»tll C?7V?a*r (Blacklow)6. f 
■ «/>-• jj-y • am ^nyW' ^$y.b'j- 
(The Journal of Biological Chemistry) 237, 3520-3 

526 (1962)] . -UX\ ^BoatttK^tCN-r-bf- 

ivm 7 s yg?yy^-b'ffitto#4*^§ix-cvM» 

CBiol. Chem. Hoppe-Seyler. 371, 1101-1106 (1990); 
Glycobiology. 1,93-100 (1990) ] if^ ZiXhcrM^X' 

14. «tt»fc L-c«ma«itij* (S»nft) tfflv^r^* 
£ s N-r-fef-^y-f 5sySy^- trssttSKB* 

i?>» iISLTv^vge^N-T-bf-;uy-f ^syft^y 

{cJdxTs ^H+^N-T-bf-^y-f ^syfg 
i/y^-b'o#4S-S€-f^X«*«SnTfcD CBi 
ochem. J. (1995) 308 , 501-505] , ZCD*X\ 

4>f<0N - rbf-;i-y ^ 5 s yK&jsiiN - r-tf-^y 
OsyKs/y^-Hf-ciifc^ N-T-bf-;uy^5S 
y K 'J r — b#|B o T t ^ i: $ tlX ^ I. . 
[0008] Zff)l:o%#8l<7)i>b. w-t^ivjA 

jiymzmmzm^xTmmzwm-Mz&tzix. 
^m^m. {imam, mmmftm) znt&mmN 
-r-bf-zpy-f 7$>wns>f~t£z$tfLL. smmz 
m^xN- t*7-)vj -4 7$. >®£%)$wiz$mt&R 

[0009] 

{WMmkLiiob^mm\ *%mt. n-t^ 

^vyy-9-$yfc*x*xy-;i-b'^b'ygsSra«i: L 
■CN-r-fcf-^y-f 7 5yi?^*4-ti»SJE^(«^-r.?. 
Wre*oT. fr85rWt*3r$-SN-7-fe*^y4? 
Sy»^y^— tffctittf iik^BWkf 
[00 10] iTt. *«BHtt. Zerm»N-7±WS 
4 7$.>&i/>?— b'S-ffl^t, N-r-bf-zi-vyy-^- 
5yat>'*X*xy-;l/t;bb"yK*^. N-T-bf-yU 

y 5 s yKfr«*widHjgrt-s*ffi* i 1 1 

[00 11] 
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[0 0 1 2] t&*>*>. 

at^a. ) izx^xtmftfttfmztLK^ztz 

[0 0 1 3] ifc. *SKHtt. JJE&WB<3fl!L 

[0014] set, #?SHJfoL xfi/yyrs yrai? 




—fcf-Cft*. 

[0015] setife; *S6W«i*»iiKA*-f 4±ib 
n -r-fe f-^y 5 s y ? — trcft & . 

[0016]$ ±ie<OV>-fil*V)N-T 
[0017] 

/n?;i/h*y»*awfcur, N-r-fe^y-osy® 

[00 18] 

[fcl] 

K a C C00- 



i'V*— tr 



■fci±*tL*>0)4 *>iz±->xm&%mmmix%^z 
tmwLt-thhcox'h^ m^mttm. *«^«n 

yy^S y&tf*X*x/^tVl-t>ig£#tfRJS& 

[0 0 1 9] M<?)SBKTSV^fti4i:» 

LX. #/l>i'VJ*£ttiZtit>c?>4*y%£ 

st i^zt^nmktthcox'hi . ciTSHWk 




HO 



xOA, 3A';^, -fr-'J^A. IS, Ifeiifc 

tt*ft&tf)-f fci"C3*. 

[0020] fia^»cofi]Sifea*3iwN -r-fe^y 

-f 5 S tftt. SSttfMMtfc LT . 

4fcJi-t-ilfe<0-f*ytP* i efBfc't6t)«0 , C* l J CThe 
Journal of Biological Chemistry. Vol.237, No.ll, p 
P.3520-3526 (1962)^J , ^C9^-C** H ^N-7-fef- 
)\>JAy\vm/V9~ *£ttt£1-&t><OX'$>l. t 
Jts *B«t:**-f64:«§$ilT^6N-r-fef-^y 

t«±-e<7)^jr>-^^t UTfcO CGlycobiology Vo 
l. 1, no.l, pp.93-100 (1990)#D , Z\<0&X**WM) 

N-r-fef-^y-f 9 s vas/y^—tffcfflai- 
ft*. 

[002 1 ] *i&BBc7)N-r-fef-^y^5sys 
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tc s H {b^^tt^tcfc V >T . ftHK}£ttfc&S t $ 
[ 0 0 2 2 ] *fc , S'J^SiTS^SU & b , 

[0023] BWO«aM:SSttfl:t. 

r »ivStt^»«j fc Lxyjvtttywtf-mb* 

iffliS-tl>i:>r-?>t"J)l> CThe Journal of Biological 

N - T * *■ A> J 4 ? I >Wtf > ? 



MiS p H 
P Hgfjgtt 

Mas 



frfrhm<k¥M&n<r>mj&kn-comMt,z-o\,->x «, so 

W> pH4~12fctt, ft*ffitt£lOO%i:Ufc* 
&lz. *<04 0%Ja±<0»Stt*«a*LTV^pHKHS: 
»*U 4fcpH7~10i:«. |SI«{c9 0%JiLh^vS 

[0 0 28] ^BBtfON-T-fef-^y-f 7 5VBSi'>'^ 

»>A4fctt<«ifctf>-f *>lzi. *)%mZii%^b^o& 



Chemistry. Vol.237, No. 11, pp. 3520-3526 (1962) 

m . 

[0024] *f6BH«N-r-fef-;py-f7SySS 

-fe'i:i : L<ffi3a-ri.i:-I-!)T'$)l) (The Journal of Bio 
logical Chemistry. Vol.237, No. 11, pp. 3520-3526. 
(1962)30 . 

[002 5] ZVZbii. wm<r>K-T*il-)v;4y 

\>W/V?~ tfti, Mn !t . Mg ! \ Zn !t . C 

tat t < litsttatttts^t Lt «stt*>B£fcB*-rs 

[ 0 0 2 6 ] i&m<r>N -7-fefVk/ 4 y 5 ym/y? 
[0027] 

[HI] 



[0029 ] *f&BgcoN-r-fef-^y^7S>-Ki/y^ 

— fe'fcLT. as. 77b, -7y. t r-$riTtf>Hi1l», 
MJgi&S ( Neisseria meningitidis) UlHcO$TO(C 

mmKi\z&m-hh<r>x'bh. 

[0030] ttz. ^minN-T^US 4 y $>® 
[0031 ] KfffrfficoHHfc Lttt, , N-r 



x y - ;v tr /j,tr > a i ^ *f t r e & « 

pH7~8. lf*L<li7.5 
pH4~l 2* ff*L< 14 7 ~ 1 0 
30-37 "C, ff*L<|135lC 
0-3 O'CSTScS 
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[0 0 3 2] Z ^ m^tl&Wmi.. N-T-b^- 
)VJA v $ vm/V?— b'£?fc3S • m*kini to?* 

<lijzWMKl ( Escherichia coli Kl) (ATCC 2 

351 Dmm^tit. 

[0033] tmmi. um. m t< ii*.mmnim 
<imm%wx'fi*o. £*)mi<ittmTy*-vj* 

0 . 5 %, 'J yig*Sftz^ 'JWi. 4 %, B»x* x 
0. 0 5%, V/kth-/P2%, ®S7^>")A0. 

i%^*-ri»»^^M^$^s. a^2 

0t:-4 0'C. i?£L<ii3 7°CT\ 1-10 01*^, 
L < it 5-2 0B#raSSff 5 i t # { T'£ , i 

[0034] imm±. m&%\<?)-%&. mtaa-w 

[00 3 5] W-T J z&)\>74y\y®.yy-9~ bV)vS 

«PH7. 5. 2 5-3 7°C, L < «: 3 5 "CcO^ft 
T\ 10-6 0#f§], #iL<{i3 0^HKlCS-ti:/c 

mxw%.~t& ztiz£<oftozttfx'$z>. 
[00 3 6] N-r-t^y -f 7 iy&nfemt. sst 

/H£Ki£ [Acta Chem. Scand., 13, 856 (1959)] , f- 
^^t'-y-yUgffi (TBAS) CJ. Biol. Chem., 23 
4, 1971 (1959), Biochem. J., 81, 384 (1961), J. Bi 

OH, 




NHAc 



ochem., 82, 1425 (1977)] ^fcffl^T, RJS£j£ft 

[0037] #{cftisae(^^T, N-r-b^y^ 
7iy®yy?— tf^vSttS-^S^Wi, ±I£<or 

tDmmmizitytxyrt-^^tiixa*). *ii\z 
<fc 9^^4>^*S^-^T'&l>*x*xy wPt/Pb' 
yf? ; mi'b>i8{;:^$£ft&£* , >, N-7-b^/ioM 

5 s yMyy?~*£<D : m*immmth zttrnm 
tifrhxhh. ztuzttixmmizv ymmzmxii 
xa<k. y y®m&7*x7 r 9— mm.mmt tx 
®mt&K*>. stmzK-T^iiJ-iy^yw.vy? 
-*V)vStt£«35g, mmthz\k#x'Z&. oym 
^Jii±^(3®jffi$ii-r, mmz 

f#Kj&H?J£01{^-f. 

[ 0 0 3 8 ] ifc. ±Ktf>#?|B)]eDN-7-b 
^y 4 5 $ ylyy^-^ttl): LTfflV^^ b £ 

w&k-th. N-T*i-)i~?y;*r$yMf*x*x-; 

[00 39] N-T-b^y-f ft*, N- 

r-b^y 4 7 5 >-§? 'J T— b'&t>'xb-y 5~b'<D#£ 
TT', N-T-b^;^;l-3-9-Syfcb-^b>K?:RJES 

5 5y|yy^- b'^M^ttt, TIE^RJSSr^a; 

ticket MJi-r s *^03<7)^ra {cist, frar^j; 

[0040] 

[41:2] 



HO 
HO 



OH 



cog- 



Hac 



N-7-tr3 1 /M-<'?SyS| 




HO 



OH 



HO 




HO"* 
AcHN 



COO* 



HO 



5yt*x*xy^bV^t>S!tS:^i:LT. lira 
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$2 5~5 0'C*SS, $?2L<Ji2 5~3 7'Cg£. X 
9#£L<f23 5*CgJ£, P H{2«®5. 5~9*1J£. 

[004 1] MtfcRLT, N-TMr^Z-f 
j/y^-- tftt, SURA. »Sp D pW^Jtfflu|,;t 

[00 4 2] ifWWr>^-r^)VJA 7$>Mi/y? 

wmjffiz £tu£wmmtf9 5~i o o%n&. m 
a»*9 8~i oo%x%*). flawoN-r-tf-^y-f? 
s u T--ezm^hWkirmmmmm5 o% 

ra»K*ltgR>SHft6ft*tt(n 

&mwmmm ■ mmth-m^^x^mx-h 

[0043] 

[0044] -mmi - 

Kl (ATCC 235 1 1) »S«S(ifil£:ffi 

mry^-^Ao. 5%, vy®&m-*tWJ*i. 4 

%„ Bfcxdfxo. 0 5%, y/Ph'h-^2%, KSSV 
^yWO. 1%: P H8. 5) *V3 7XW#ttT 
T«St§«Uc. 8WHH!JM;:«*£.ifctf>. fltefirt:** 
ft£»MMB (9,00 Orpm, 2 0$H3) £**«tT . 

i(!0a*|£Stf<9fc5 0mM Tris- 

hc i mm < p h 9 ) less • SHUrtt. «#*«a* 

[004 5] ^ttiMfrSSffrft, l^f^y^nv 
4- (DEAE— fe/l/O-* : V-y h^ytt 



SL ^ff: tfffft: 5 OmM Tris-HClJg$ 
(PH8) . SSS: 40m . »>f*VS«l^n 

7 -f- CCM— te/UO-X : 7-y hvyftSL 
Sett; mm: 5 OmM T r i s — HC 1 WW. ( pH 
7 ) . 881 : 2m 1 /#] . ^l^il^n^ h?77 4 

- CULTROGEL AcA44. ; mWW. : 5 0 mM T r i 
s-HC imm ( P H9) -1 OOmM NaCUS 
9:1. 5m &4*y3m?a-?h77 7 4 

- [RESOURCE Q: 7 T/l^vTttfL ! : 
A) 5 OmM Tr i s-HC lM(pH9) » B) 
50mM Tris-HClIl( P H9)-300m 
M NaC 1 , : 0-3 OOmM NaC 
1 . Sa3ml/^) . ?w?\-7*-tiyy'7'iMo 
no P:7r;^x7M.M;W:A) 7 5 
mM Tr i s (pH9. 3) -CH3COOH. B) 
lOteftUR Po 1 ybuf f e r96-CH 3 COO 

h( P h9) :aeaimi/^3avy;wrja^nvb 

/77-f- (t7rf7^G- 100: 7r*7y7 
ttSL *fr :$»$: 5 OmM Tris-HCl®?8 
(pH9)-150mM NaC 1 „ : 0. 4m 1 

— v<r>mm»tmLx. mmuc. 

[0046] &mftlzHitl&K-T±*il'S47 

syMi/y?— ecoism*. muzfp-t^x-n^tz. 

VyWiV<>J><DlF£TX-N-T-t1-ii>~?y;* 
yRXf*x*xs->i<h°)i<t'ymtti>iz. P H7. 
5. 3 5'CT-3 0#f§H ^A^-yayLfc. 
ft. RJ68*<0» 1 / 1 O^icO 0 . 1 N 

itfeS" 5 4 0 nmCOm^X-m^.i-hUmX'^ibtz. 
[0047] :Jr*i, f-^^ty-Zl^ffitt, OT^* 

[0048] -f-3rA;Pt'*y-;H8ffi- 
KfiO. 2mil:o. lmKOJia^SRlSSKSJni, 
3 7X;f3 04MaBWt-r*. ClilfcffiKSEV-^S-jD 

tl. Om iMti. &*LXmimtikWz7 . 5WfSl 

y-;i-2. Omi ZtotxmmL. fe*S:«^LTJtfe 

[0049] *2JC*lliB[|«rr»fe*Ui:N-T4s^ 

y 'f 5 s yWs>?-*<?M3m&vwm*&&r& . 

[0050] 
[«2] 
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(rag) 


<u) 


(U/«g) 


fftStft 

(fold) 


«* 

GO 




too, UUU 


1 C9 
IOC 


n nnnc 
0, UUUb 


i 
i 


i nn 


DEAE-cbIIuIosb 


13,300 


133 


0.01 


17 


88 


CH-cel iulose 


13,200 


117 


0.01 


17 


77 


ULTROGEL AcA44 


700 


96 


0, 15 


250 


63 


RESOURCE Q 


65 


67 


1.00 


1.600 


44 


Mono P 


0.50 


22 


44 


73,000 


14 


Sephadex G-100 


0.03 


15 


487 


810,000 


10 



tt#ffi(lU) fctt, lftHteljunolcON-T-fef-A' 

wry method) Ciot CJ. Biol. Chem. , 193 265 (195 

1) ] . MSLfc. 

[005 1 ] iW^SJct 0 . WWIC JfcJStt4 8 7 
U/m ggacOfl[» a n 3 0 ju g £ t ?t. 
[0052] CttfMHgA* WsMOt* b V 

!K'jr^y;urs H«st*» (HT, sds-page 
t . 12. 5%#vt9 yyuTS F7V10 taw-te 

tt£, »T«^5 0kDO#-^NVH*>'#^7t (H 

2) . 

[0 0 53]-*, -fe7 r-fv ?*G-100£fflltf:7Vl' 

— Wi^Fftl 0 6kD£^U £*>£fcj&»fc*5MB0 
N-7-fcf7loM tfti. Sft5 0kDcO 

tot. 

[00 54] -HSSM2- 

mm 1 "CflKR LtzK-T*.+)V/4 *>mi/>9- 
[0 0 5 5] (l)AWBtf>»*tt 

n»j i TH^ftfcffMN - t^ivj 4 7 s >-Kvy 
[0056] &mm u*y) bLx\t. (m 

nCli), V^-i/^A (MgC 1 2 ) , zvOlb (C 
oCl ! ) > tf/l-i/^A (CaC 1 2 ) . ^U^A (KC 
1 ) . i-bVVJ* (NaC 1 ) , m ( A g N O3 ) . & 
(Fe S0 4 ) *JBV*fc. 

[ 0 0 5 7 ] II 1 KSrfRlB^ttJ^T , UT 
0. 0 0 5U(ON-7-fef-;P/^7SVi?yy^— fe'S- 



nC 1 2 ) ( C aC 1 2 ) Co^t^iS 

$rH3{c^-r. 

[0058] V^y^ix (MgC 1 2 ) . 
(CoC 1 2) . tf'J^A (K.C 1 ) . -fhU^A (N 
aCI).« (AgN0 3 ) Mflfc (Fe SO4) fc-^ 

Ti>, H*fc, 4-&< fc 1 1 OmMcoif&gT' 

[0059] ( 2 ) S H<ffc£»K*tt 
USSIH 1 f#^toc«»N-T-bf-^y 4 7 5 VKi/V 
^--tfj-owt, N -7**^/4 5 5 >«<0&(fcK:i3 

[00 60] N. RJEtffiWfiN-T-fef-^-f 5 5 

(50mM Tris-HCl, pH7. 5)t«L 

[006 1 3 SHft^ftfcLTtt. yMT+JtV* $- 

[ 0 0 6 2 ] 11 1 {c^-frac^jcfc^t . mmt ix 
0. oosuoN-r-fef-^y^f ^s^K^y^-Hf* 
fflwc, ±tfi<DSH-ft-&ti£— ejJni.!fi:v^fi. &ffiSH 

[0063] B-Xfrij-rYx.fS—fo* yxf^fya 
^tj/^f'f yjcooTi, @4(7)^mtisi«ic:, '> 
%<th 1 0mM<7)S J K*-C'N-T-fef-;Uy'f 7S^K 

[0 0 64] (3)M 

iqsm 1 t" / #4.tocf»«N -r-tf-^y -f 9 $ vMi/y 

[006 5] KtWffJt lt, edta (xf-wvyrs 
>mmW) , PCMB (p-;nn^^'JMS 
B) . HgC 1 2 UWbMR) , MIA O-HP 
K) , H,P 2 0 7 (touy») Srfflv^. 

[ 0 0 6 6 ] 0 1 «=^RJ£^{Cfe^t , »5gfc LT 

0. 0 0 5UcDN-r-fe^i//-f 5SySyy;- tf* 
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(8) WBPPl 0-496 1 



7*.&)VJ4 yiymcoa.Z$tbfr, E DTA, PCM 

[0067] MI AS.l^H 4 P 2 0 7 {COV>T{±, EDT 
Atliltt^ ^=5r<i:i,lmM^IUSfC'N-r-b^ 
y 4 y 5 yRyy *-HfOiSttfcfflfc»»£-$-£$r*^ 

[0 0 68] (4) »«#fltiU atE4)SftW|B]^ 
N - 7bf-;wv y y-? $ y t *x*x y b'yR 

mi, HHC^fefttPtT. 0*^3 0 0fif B lcOfG 
HTM v^-^ 3 yU RJSf h i t i 0 -j 
fc. ^*^H6t=^-f. N-7-b^/uvyy-»f $yfc* 
x*xy-/nr/i/tyK£SIH: Lfc*^ -f y* 

[0 0 6 9] ^<D,r «Sg&f**\ N-T-fef-^ 

v y y ^ $ y i: * x*x y tfvBlctf L-TttK 

[0 0 70] gift, EJE±jS«j£, f-*A/i,t**y->H8 
HPLClcJ:44MJf, iRtift^Jft-rSifct: 

fc. 

[0071] ( 5 ) IWRflS^WttK ( PH, &KO|$ 

W) 

PH*J4~1 2C0®!Ht*)^#«coKJ£«Sr»Lt, 
#pH*ttT"CRJ6*ffv\ *«»0N-r-fef7l'./4 

^i's-ygy Sr2 5 <, CT3 0^HffV>S: 

««OpHS:SCi*JaWi, Hlt^-r^ffi^tTff 

[0072] N-r-bf-^y^syigyy;?- 

•tf£*8pH*frT (pH4~l 2) T-jePSBK^ 

a, i-TN-r-fef-^-f y^-ym^y?— em&& 

SpHfcfrT, 2 5°C-C'3 0^^y^A<-^ayt 

Wt»*RlS<pH7. 5. 2 5X\ 3 0#E!) LT, 

[00 7 3] iUUfcODiS*, ^fttycoN-rm-iUSJ 
y$ymisyt— bV)KJE0)EIpH«:7. 



£ftpH4~l 2^eHT'2 5°C. 3 0#B^ y*a 
a y LT fcfcWStt 1 0 0 %fc*t IT 4 0 %JS± 

<oastttit»ur*s o . 1* t p h 7 ~ i o oKHt'(ift 
*vStt 1 0 0%\znLX 9 oxtikamtfmzti. 

fcjWBU:. 
[0 0 74] (ii)tfUBaffl<*)Kffl 
N-7-fef^/-f5 5yRi'V*~ b'OSBHERffifc, p 
H7. 50)*frTTl 2 0°C, 3 0'C, 3 5'C, 
4 0°C S 5 0*CSt^6 0*C<0#afflS , Cfi : r)7t. ^-cote 

m.3 5x;x-wckv>mimhtixi (09 ) . 

[0075] N-T-fef-^y^5SyRv>^- 
-b'£3-aiBJ£=&ftT ( 0-6 0°C) T— 5£B#!aH y^r * 

ti, 4? n -r-fc^/M ^syRyy?— 

8ffl**frT\ pH7. 5T'3 0^^y^fj.<-^3 

fcoHT»*RJ6 ( 2 pH7. 5, 3 04HB) L 
[0076] £fl&<73jg*a>& s *^CDN-7-fe-?-;P 

s4y$ y®i'y?--e0)mm&<?)%mi§Lm3 5°c 

X'M, istiaSScStttML-rtt, pH7. 5T'3 0 

*ia-f y^f yfs*frT-co~3 o'css* 
[00773 (6) saxyxja* 
MSK (N-r-fef-^vyytsytJi^x^xy- 

[0078] RJ6t±, 3 0 mM h >J XJgR^fr^ (pH 

i.v^Q.oosv N-r-fe^/^^syityy 

xy-;l/tf;Uh*yR5r*^EJS§fg ( 5 00^ l ) 
^t. 3 5x:T3 0^ig-f y^j-K-vvy-thZMz 

[0 0 79] N-r-fe^vy/ifSyoiiKlteWt* 
m<imi, *x*xy-;i/t;l/t*yK<oaiJK(±, 2 0 

^6ltHi, N-r-fe^vyynfsyo«mi, 2 0m 

[0 080] yAy*Jl-)<>-- A-^^CJ;-,T»:ai 

Lfcea. s^xu^^sa, N-r-fe^/^y/ifs 

yfcOWai5. 6mM, *X*xy-;PhVl/t'yRt 
O^TtiO. 043mMti-5fc. 
[008 1 ] -HfSM3- 

N-r-t^y-f 5 s yS?^y?~b'£fflV>.g>N-7*b 

f-^y-f 5sys<7)Kji 

hy^SMff>S (phs) tN-rb^vyy^s 

y7 1 7mg&tf*X*xy-/Pt?^b'ylS7 0 2mg 
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(9) 



1$lfm0-4 96 1 



£30mliU 30°CT'l O^HRJES-li^:. 

[0082] rastiw, Kmm^N-r-t^y^y 

-7-fe^yy 5 s ym^nz&i&zxkbtz. 
[008 3] **>is*, RiKB+oN-r-fef-yi/y-Y^ 

[0084] DowexXl (tiff, ^'-^S^ 
/py -f 9 S y«e>»J&8 lOmg . 



[0085] ##fi«J 

y«ig«i*» 

l&Btt&Ul^ffltt&fl&fl) awua* (IWMKC 

tjtt* * y r r -y y x g - 1 o o tkomnwihzm 

Ati%^H>-&tX\ N -7-fef-7Uy y y S. >Mi/>?- 
4f «SNt MM Lfc . RiEtiH 1 fcjR* fc» t X ft 

[00863 
[II3J 

































0. 0006 


0.048 


0.043 




487 


487 


0,000 



fcfc, RJ©St+<7)N-7-fef-;pyy fe'O 
vSe«, (N-7-bf-ypy'f 5 5^1, 4 0//mo 
1 s/m 1 ) 50// 1 % 2 0 0mWjymtWBi (pH 
7. 5) 5 0ju 1, SW»1 0 0 1 
3 7*Cfc"C 3 0#ISIRJ6L'C±JfcSil4 N-7-fef-fl'V 
yy-tSySrMo rgan-E 1 s on (^E/L-tfy-x 

[0087] ^ocifc*^, ma&Bnwmws&m 

set d«*>*»o . 
[0ffi<OfS»3M] 

[01] N-7-fcf-^y-f ^SVlS^V^— fe'OHSR 

[H 2 ] ffUN - 7-fe^y y 5 s >-Kxyy — s 

D S - PAGE t l ZfiAtrz^&WMZ*-$~Wmi<Zitb& 
[03] ^H^N-7-bf-^yy ySt/W/yf— t' 

i^yjj-y) owf^SftH-e**. 3nb, 0aa<o§s 

[04] *%,ty<7)N-7-lz1-)l>J J y y®~/>?~ fe* 

h. BSOWMKi. l#3fc>)fc£fc*N-r-fe 
^yy^SylSO* Umo l ) 

[05] #&t9}<oN-7-fef-^yy ^sys^y?-- t* 

OttBSJSttKStt&EDTA, PCMB ( P -yao^ 



y 7$yg!0» (jumo l ) fcWHc-t*. 

[06] N-7*fvwvyy? $y&tf*.x*xy-/i' 
t;pfyi? (H+, Ot^t) , *fc(iN-7Hsf-/i^ 
yy-tsy&tf en-try® (0+, •t^) 
L)t*&tfc{ts n - 7-tf-n-y y 5syiSxy^— (f 

[07] #?&Bflc9N-7-fc^yy 7$yi?vy^-Hf 

tt£ i o o%t L^^N-7-fef-;pyy 5 s y®^ 

y?--feV)ffl*fYStt£ , fMfttiKJG»Op H 

[08] *^cr)N-7-b^yy7 5y|S^y^— if 

*vS1t£ 1 0 0%t Lfc*£tf>N -7-bf-^y y 5 5 > 
tf«>ffi*t?Stt*, »*W42 5*CT3 04MSM 

[09] *jMBoN-7-fef-;uyy5sy»^y^-Hf 

ttSr 1 0 0%£ L^^N-7-b^yy 5 S y|«v 
y^— b'OffiWvSttSr, «W4RJE««SJKt*1-. 

[0io] *%bh<7)n -7-fe^yy y 

fe«CVSffiSr 1 0 0%t L^i§^<50N-7-fef-;uyy 5S 
yigi^y^— b'Offl^vSttSr, i«(ipH7. 5T3 0 

ami y* jLK-is a y Uci^ss^-t,, 
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(10) 



«flB J F1 0-49 6 1 



II] 



[S3] 



2 0 DM 


h 'J X-£Stffftt (PH7.5) 


2 0 iqM 




2 0 mM 




( 1 0 0 raM 


'i >H3 ) 






±m 500^1 


> 






a. * - $/ b > 3 5^ 3 0* 




0 2 4 6 8 10 



0:HnCli 
A:CaCl> 



1 U : 1 /taola N-T-fcfiW-f 5 5 >B/» 



[02] 



SDS-PAGE 

kOa 



94- 



m 

43- ■ 



[04] 




5 10 15 20 



30- « 



[07] 




4 S 6 7 8 9 10 11 12 
pH 
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(11) 



mm^l 0-496 1 



[05] 



CH6] 




0.2 1 2 
ffrfrtt (mM) 

[08] 



O-O : BDTA 
A— A : PCHO 
A- A : HgCl* 




120 180 



240 




4 5 6 7 8 9 10 11 12 
PH 



[09] 



[010] 




15 



25 35 45 55 



10 20 30 40 50 60 



